parts list portion of the specification and generally places the application in better form 
in accordance with U.S. practice. It is believed that none of these changes constitute 
new matter. A marked-up copy of the verified translation, showing the changes made 
thereto to arrive at the substitute specification, is submitted for the Examiner's review. 
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IN THE ABSTRACT 

Please adcHhe Abstract Of The Disclosure, as set forth on the separate 
accompanying sheet. This Abstract does not constitute new matter and is generally 
similar to the Abstract which accompanies the published PCT application. 



IN THE CLAIMS 

Please cancel claims 1-20, all of the claims set forth in the verified translation, 
prior to examination of the application, and prior to calculation of the filing fee. Please 

y 

add new claims 21-40, as follows: 



21 . (New) A printing unit of a rotary printing press, having at least one forme cylinder 
(23) and an ink roller (21) or a ink transferjcyHnder (22) of an ink unit, wherein the 
forme cylinder (23) has an outer support surface£?5) between barrel ends (05, 10) of 
its barrel (19), characterized in that the Ink r5ler(2>1) or the ink transfer cylinder (22) 
have a support surface (24, 30) between its/thteir barrel ends and have support 
surfaces (37, 38, 49, 51) on its/their barrel ends, that a support device (03, 04, 24, 26, 
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SUBSTITUTE SPECIFICATION 

Printing Unit of a Rotary Printing Press 

riLCD Or Tl IE INVENTION 
[001] The invention relates to a printing unit of a rotary printing press . A 

cylinder, roller or spindle has an outside support surface which is located between 
barrel ends of a barrel of the cylinder. A support device acts on this support surface. 

DESCRIPTION OF THE PRIOR ART 
[002] Printing units, wherein the circumference of the forme cylinder essentially 

corresponds to the section length of the associated folding apparatus are known for job 
printing, for example from DE 44 29 891 A1 , as well as for newspaper printing, for 
* example from DE 1 98 1 5 294 A1 . 

[003] In connection with the printing component for job printing, it is proposed to 

make the diameter of the rubber blanket cylinder at least twice as large as that of the 
forme cylinder. With the printing component for newspaper printing, the forme cylinder 
and the rubber blanket cylinder have the same circumference, essentially the length of 
one newspaper page. With both printing components for both press types, the plate 
cylinders can have the same length, for example 1240 mm, 1600 mm, etc. In principle 
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it is possible with each type of printing component, i.e. also with the job printing unit, to 
print four newspaper pages next to each other. 

[004] USP 1 ,733,707 discloses a printing unit, whose forme cylinder and 

counter-pressure cylinder have intermediate support rings. 

SUMMARY OF THE INVENTION 
[005] It is the object of the present invention to create a printing unit. 

[006] This object is attained by providing at least one forme cylinder of a rotary 

printing press with an outer support surface between barrel ends of its barrel. An ink 
roller or ink transfer roller of the printing Unit also has a support surface between its 
ends. Support devices are arranged outside of the barrels and act on the support 
surfaces . 

[007] The advantages which can be achieved by the present invention reside, 

in particular, in that forme cylinders with a forme cylinder quotient (cylinder barrel 
length divided by the cylinder barrel diameter) i = 3.5 and larger can be used without 
oscillation strips worth mentioning. It is possible to employ extremely long and slim 
forme cylinders. These can be equipped for receiving sleeves or printing plates. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[008] The present invention will be explained in what follows by means of 

preferred embodiments. The associated drawings show in 
[009] Fig. 1 , a first embodiment of a cylinder of a printing component with an 

intermediate support ring, 

[0010] Fig. 2, a schematic representation of a printing component with a further 
embodiment of a printing cylinder with an intermediate support ring in a view from 
above; 

[001 1] Fig. 3, the printing component of Fig. 2 without lateral frames in a front 
view, 

[0012] Fig. 4, a further embodiment of a printing component with two printing 
units for obverse and reverse printing with cylinders/rollers/spindles with intermediate 
support rings, 

[001 3] Fig. 5, a printing component, wherein the printing units for obverse and 
reverse printing, respectively the axes of rotation of the cylinders/rollers/spindles for 
obverse printing, and those for reverse printing are each located on a plane, wherein 
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the planes intersect at an angle, and in 

[0014] Fig. 6, a printing component with twice five printing units above each 
other, wherein the ink units for the printing units are arranged in two horizontally 
displaceable frames. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0tt15] As represented in Fig. 1, the forme cylinders 01, or rubber blanket 
cylinders 02, in accordance with the invention have respective support devices 03, 04 
within\heir barrel lengths m, for example centered, through which it is made possible to 
introduce forces, or counterforces, into them and in this way to maintain the support 
devices 0s, or 04, in contact of a predeterminable intensity with support devices of 
immediatelAaJljoining cylinders/rollers/spindles. For example, the support devices 03, 
04 can\e^ma|de from special steel in the form of highly accurate true-running, 
preferably endless support rings, so-called "Schmitz rings". The support devices 03, 
04, which are advantageously provided between the left, 05 , and right cylinder barrel 
end 10 - they can re, but do not necessarily have to be in the center of the barrel, for 
example - will be oaWed "intermediate support rings" for short in what follows. The 

4 
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suVppft devices can also be arranged outside of the barrel center. 

[0016] How forme cylinders, or ink transfer cylinders 01 (02) can be constructed 

with intermediate support rings 03 (04) is represented in Figs. 1 and 2 by way of 

example. 

[0017] The following have been pulled onto a continuous heavy spindle 06 (Fig. 
1) with a left collar 07, which is adjoined by a left bearing journal 08, for example 
starting at the left collar 07 toward the right in a frictionally connected (press fit) manner 
and respectively resting against each other with their front: 

an outer left support ring 09, a left adjusting tube 

1 1 (a single or whole number multiple width of a 

newspaper page plus an allowance), an intermediate 

support device 03 (04) (for example intermediate 

support ring), a right adjusting tube 12 (a single 

or whole number multiple width of a newspaper page 

plus an allowance), and an outer right support ring 

15. Following this is a clamping nut 13 and a 
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counter-nut 14, whose interior threads are in 

engagement with an exterior thread 16 of a left 

threaded element 17. Finally, the spindle 06 

terminates in a right bearing journal 18, on which 

a drive mechanism (motor or gear wheel) acts. 
[0018] It is possible to exert pressure on the components 15, 12, 03, (04), 1 1 and 
09, which have been threaded onto the spindle 06 with press fit, so that they are very 
closely pressed against each other. By means of this it is achieved that a cylinder 01 , 
or 02, of relatively great flexural strength is created. 

[0019] The two bearing journals 08, 18 are drivingly seated in associated lateral 
frames, not represented. 

[0020] The adjusting tubes 1 1 , 12 are equipped with plate tensioning and/or 
clamping devices, known per se (not represented), for example rubber blanket, 
clamping and/or tensioning devices. By means of these it is possible to fasten printing 
plates, for example offset printing plates, or rubber blankets, on the forme cylinder 01, 
or the ink transfer cylinder 02. 

6 
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[002^] However, in the embodiment in accordance with Fig. 1 it would also be 
pull up endless printing forme sleeves and rubber blanket sleeves 
eably. This is in particular possible in an arrangement in which only one 
intermediate support device 03, or 04, per cylinder 01 , 02 is provided, and no outer 
support rings 09, 15 are provided. 

0022] A further embodiment of Cylinders with an intermediate support device 
$ for example support rings - is represented in Fig. 2. A printing component 40 consists 

3 \ 

of two printing units 45, 50, i.e. in this case a first or right printing unit 45 and a second 
or left printing unit 50, as seen in Fig. 3. Each of the printing units 45, 50 has screen 

\ 

rollers 21 (= rollers of arbitrarily structured surface), ink transfer cylinders 22 and forme 
cylinders 23, each with an intermediate support device 24, for example an intermediate 

s 22, 23, or rollers 21, each have a 
barrel 55, which can have the same, or different* barrel lengths "m". All the barrels 55 
have an area 19 free from outer support rings. A\barrel length m of the barrels 55 
corresponds, for example, to a whole number multiple of the width of a newspaper 
page, plus an allowance. The screen roller 21 can have a diameter corresponding to a 



Ms 
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S(jft whole number multiple of the diametel^of the forme cylinder 23, the same as the rubber 
CSfCL blanket c y |inder 22 ' ^ ldn cooperates with the forme cylinder 23. However, it (21) can 

also have the same or a lesser diameter Vian the forme cylinder 23. 

[0023] All cylinders 22, 23 and the r&ller 21 are seated in lateral frames 28, 29 
3: and are driven by gears or individual drive mechanisms. 

% [0024] The type of construction of the screen roller 21 in accordance with Fig. 2 
is a further example of the cylinder 01, 02 represented in Fig. 1. All cylinders with an 
intermediate support ring 24, 26, 27 can be embodied in accordance with either 
structural type. 

0025] In the preferred embodiments, the intermediate support ring 24, 26, 27 is 
preferably made of one piece and consist of a - preferably endless - circular support 
ring element 31 with a left, 32, and a right fcylinder-shaped shoulder 33. The shoulders 
32, 33 have a width of several centimeters and have a lesser diameter than the support 
ring element 31 . They are used for centering and as receptacles for a left, 34, or right 
adjusting tube 36. The first ends of these arelpushed onto the shoulder 33, or 32, 
respectively assigned to them, of the support device 24, and are connected with them 

8 * 
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SOfe in an interlocking and frictionally connected (press fit) manner. Respective end pieces 
37 or 38 are fastened to a second end of the adjusting tubes 34, 36. Each of the end 

Con-?. ' \ 

pieces 37, 38 has an adjusting pin 39, or 41 , and furthermore respectively one support 
pin 42, or 43. The support pins 42, 43 are 'seated in the lateral frames 28, 29 and 
project out of them at least on one lateral frame side. The adjusting pins 39, 41 are 
introduced into the interior of the adjusting tubes 34, 36 and are each connected with 



ill 



w 



them by means of, for example interlocking press connections. The end pieces 37, 38 



can be designed as highly accurate true-running races, or so-called endless or divided 

\ 

Schmitz rings (outer support rings). 
[0026] For safety reasons, the end pieces 37, 38 are each connected via several 
screw rod connections 44, 46, or 47, 48 with the lateral faces of the shoulders 32, 33. 



[0027] The running surface (support surface) 26 of the intermediate support 
device 24 of the screen roller 21 rolls off, for examplelby being pressed against it, on 
the running surface (support surface) 30 of the intermediate support device 26 of the 
ink transfer cylinder 22. The running surface (support surface) 30 of the intermediate 



support device 26 of the ink transfer cylinder 22 additionally rolls off on the running 
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<ytf& surface (support surface) 35 of the intermediate support device 26 of the forme 



CP 



) i cylinder 23. 



-Hi 

rlJ 



[0028] 



The forme cylinder 23 respectively acts in a manner known per se 




together with the rubber blanket cylinder 37. In the preferred embodiment, the latter 
has no intermediate support device. However, it can have one, if a longitudinally 



divided paper web 60 is to be printed. 



029] The ink transfer roller 22 carlhave, respectively following its two barrel 



ends 05, 10, a highly accurate left outer support ring 49 and a right outer race 51. 



[0030] 



The ink supply roller 21 , which is designed as a screen roller or structured 




0031] 



in another way, can have, respectively following its two barrel ends 05, 10, a highly 
accurate left outer support ring 37 and a right outer support ring 38. 

The forme cylinder 23 can^ave, respectively following its two barrel ends 
05, 10, a highly accurate left outer support ring 52 and a right outer race 53. 
[0032] The rubber blanket cylinder 37 can have, respectively following its two 
barrel ends 05, 10, a highly accurate left outer support ring 54 and a right outer race 



56. 
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Sl)B [0033] The support rings 37, 49^52, 54 of the left side of the cylinder 31 , 22, 23, 

"P>=> 

Q^^yJ^ 37 on tne one nand ' and on tne other h T nd tneir su PP ort rin 9 s 29, 51 ' 53, 56 on the 
right side of the cylinders are each frictiortally connected in series. 
[0034] The left support pins or journals 42, 57, 58, 59 of the cylinders 21 , 22, 23, 
37 are seated in bearings in the left lateral frame 28. 
H [0035] The right support pins or journals 43, 61 , 62, 63 of the cylinders 21 , 22, 
23, 37 are seated in bearings in the right lateral frame 29. 

[0036] Inking of the screen roller 21 takes place by means of a chamber doctor 
blade 64, known per se. 

[0037] The invention is not limited to the application of ink supply devices via 
chamber doctor blades 64. As represented in Fig. 4, inking of the printing plates on the 
forme cylinder 23 can also take place by means of a conventional inking unit 66, for 
example a pump, siphon or film inking unit, via two ink application rollers 65, 69, which 
have different diameters. 

[0038] Both ink application rollers 65, 69 have one or several circular undercut(s) 
in the rubber-elastic coating (envelope) on their circumference. It/they lies/lie 

11 
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respectively opposite the intermediate support ring(s) 27 of the forme cylinder 23. By 
means of the undercut(s) it is achieved that the support rings 27 of the forme cylinder 
23 do not run on rubber. An ink distribution roller 76, 77 with adjustable axial stroke is 
paired with each of the ink application rollers 65, 69. They (76, 77) have an envelope 
without undercuts, made of a hard oleophilic material, for example polyamide, copper, 
etc. They receive their ink application via respective ink transfer rollers 73, 74 without 
intermediate support rings, but with a rubber-elastic oleophilic coating (envelope), for 
example in the form of two rubber blankets arranged axially next to each other. 
[0039] The rollers 73, 74 also have one or several circular undercut(s) in the 
rubber-elastic envelope on their circumference or - as already stated - two rubber 
blankets next to each other. The undercut(s) lie respectively opposite the intermediate 
support ring(s) 75 of the ink transfer cylinder 67. The latter can have a left and a right 
outer support ring. The surface of the ink transfer cylinder 67 is covered with a hard 
oleophilic layer (for example polyamide, copper) to the left and right of the intermediate 
support ring(s) 75, the same as the rollers 76, 77. In the exemplary embodiment in 
accordance with Fig. 4, the ink supply to the inking units for the printing units 45, 50 is 

12 
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provided from the ink duct 83 via a siphon roller 84 and an intermediate roller 85 to the 
ink transfer cylinder 67. 

[0040] A support cylinder 71 (support spindle 71), which has at least one 
intermediate support ring 70, is provided in the space between the ink transfer cylinder 
67 and the forme cylinder 23. However, it can also have two additional, i.e. located on 
the left or right outside, support rings, which are connected in a series frictional 
connection with the remaining outer support rings 37, 23, and 67. 
[0041] The intermediate support ring(s) 70 is/are in rolling contact with the 
intermediate support ring(s) 75 of the non- screened ink transfer cylinder 67, as well as 
with the intermediate support ring(s) 27 of the forme cylinder 23. The oleophilic 
coatings of the ink application rollers 65, 69 working together with the forme cylinder 23 
have - as already mentioned above - an endless undercut, the same as all rollers 
having an intermediate support ring. It is respectively used to provide space for the 
oppositely located support ring, and is respectively flush with the width of the support 
ring involved. The undercut is of course somewhat wider than the width of the running 
surface of the intermediate support ring. 

13 
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[0042] All preferred embodiments so far described have in common, that all 
axes of rotation of the essential cylinders (37), 23, 22, 21, which are involved in printing 
both sides of a paper web 60, of the left and right printing units 50, 45 with and without 
intermediate support rings (Fig. 3), or (37), 23, 71, 67, are located parallel with each 
other in a common plane 78, as shown in Fig. 3. The plane 78 can extend horizontally, 
but also at an angle alpha in respect to the horizontal (Fig. 6). 
[0043] However, it is also possible that the previously mentioned essential 
cylinders of a first (right) printing unit 45 for printing the obverse side, and that of a 
second (left) printing unit 50 for printing the reverse side, are arranged in separate 
planes 81 , 82 which extend in such a way that they intersect in an acute, right, or an 
obtuse, left angle beta (Fig. 5). 

[0044] The diameter of the ink application roller 67 preferably is a whole number 
multiple of the diameter, for example twice the diameter, of the forme cylinder 23. It 
has at least one intermediate support ring 75 and can additionally have two outside 
located support rings. On it surface to the left and right of the intermediate support 
ring(s) it is coated with an oleophilic endless coating, for example rubber, Rilsan, 

14 
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copper, etc. However, it can also be covered by a rubber blanket on metal supports. It 
is also possible to provide sleeves with oleophilic surfaces. 
[0045] The left, 88, and right inking units 89 - in the preferred embodiment 
shown in Fig. 6 respectively consisting of the ink transfer roller 22 and the roller 21 with 
a structured oleophilic surface - respectively assigned to the left and right forme 
cylinders 23 are respectively seated in a common, horizontally displaceable left frame 
91 , or driveably (for example by means of individual motors) in a right frame 92. 
[0046] All essential cylinders, rollers (21 , 22, 23, 37 - 37, 23, 22, 21) of a print 
location consist of two printing units 50, 45, which are located parallel with each other 
respectively in a common plane 78, which is inclined at an angle alpha in respect to the 
horizontal. 

[0047] A so-called "tens tower" ("tens" printing unit) is represented in Fig. 6. The 
printing component 40 consists of five left printing units 45, arranged above each other, 
and five right printing units 50, arranged above each other. The left, 45, and right 
printing units 50 respectively constitute a print location for obverse and reverse 
printing. The respective rubber blanket cylinders 37 of each print location, which 
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operate together, can - the same as all rubber blanket cylinders in the above described 
exemplary embodiments - be placed against and away from each other in a known 
manner (for example via driven eccentric bushings). 

[0048] While preferred embodiments of a printing unit of a rotary printing press in 
accordance with the present invention have been set forth fully and completely 
hereinabove, it will be apparent to one of skill in the art that various changes could be 
made without departing from the true spirit and scope of the present invention which is 
accordingly to be limited only by the scope of the appended claims. 
WHAT IS CLAIMED IS: 
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